Monitoring of distribution of monogenean ectoparasite Gyrodactylus salaris, dangerous for wild populations of the Atlantic salmon in northwest Europe, is carried out by Veterinary Services and the profile scientific organizations in different European countries.
Introduction
Over last years, there is an expansion of freshwater ectoparasite Gyrodactylus salaris (Monogenea) inhabitancy, representing a danger for wild populations of the Atlantic salmon in northwest of Russia. The native area of this species is the fresh basins of the Baltic Sea where it is a natural component of parasite fauna of salmonids [1] . Fast parasite invasion in the northwest of Russia and infection strengthening is connected with increase in cultivation volume of farmed trout, with purchase and transportation of salmonid smolt from region in region. G. salaris is recorded on cultivated rainbow trout and salmon in Scandinavian countries as Finland, Sweden, Norway [2] [3] [4] . The disease BRDEM-2019 in the wild Atlantic salmon was found in the rivers in Norway in 1970th, that has caused enormous reduction of salmon stocks in the Norwegian waters [2, 5, 6] .
In Kareliya, parasite Gyrodactylus salaris is distributed in the rivers of Onega and Ladoga lakes and it is indicated in rainbow trout farms. It is considered, that it has been delivered to trout farms with a purchase of infected juveniles [7, 8] . Gyrodactylosis disease of the Atlantic salmon is recorded in the Karelian rivers (White Sea basin). G. salaris on the Atlantic salmon has been found out in Keret River in 1992, and later in Pista River [7] [8] [9] [10] . In Keret River, disease has led to reduction of salmon population by 20 %. It is supposed, that the parasite might be introduced with juvenile salmon which cultivated in fish-breeding factory (basin of Onega Lake), and then have been transported to the native river.
In Murmansk area, Gyrodactylus lavareti was found for the first time in 1996 in trout farm in Tuloma River [11] . From now on, the Murmansk Veterinary Service is engaged in the gyrodactylosis control in all fish farms located in freshwater reservoirs of the Murmansk area. By the order of the Ministry of Agriculture of the Russian Federation from December, 19th, 2011 № 4, gyrodactylosis is included in the list of the especially dangerous fish diseases. Representatives of genus Gyrodactylus are annually found in trout farms in the Tuloma River by experts of the Department of fish physiology and diseases in aquaculture (Murmansk regional station for animal diseases control). Since 1996, a monitoring of Gyrodactylus salaris infection of the juvenile Atlantic salmon is carried out in the rivers of Kola Peninsula by parasitologists of Polar scientific research institute of oceanography and marine fishery (PINRO). Gyrodactylus sp. has been found in the atlantic salmon smolt in Pak river, later in Shovna river (basin of Tuloma river) in 2015-2017 [12] . Till 2015, parasite Gyrodactylus salaris has not been found in Tuloma River.
Two species, Gyrodactylus lavareti and G. salaris, are distributed in Inari lake (Finland) [13] . As Inari Lake and Verhnetulomsky basin represent the common water system, a question was raised on species identification of Gyrodactylus found in trout cages 
Results and Discussion
The disease caused by Gyrodactylus infection, gyrodactylosis, is considered to be one of threats to juvenile atlantic salmon in natural spawning reservoirs and cultivated salmon in freshwater farms. Gyrodactylus salaris is a freshwater ectoparasite, but can survive in brakish water for some time, cold-water adapted species. It is hermaphrodite, viviparous, with short life cycle. It can survive on several salmonid species including rainbow trout, Arctic char, and grayling [14] .
It was experimentally established, that salmon in Baltic Sea basin (native area) is not sensitive to Gyrodactylus salaris. But the Norwegian and White Sea salmon populations are extremely susceptible to G. salaris [1, 15, 16] . The experiments of Kola Peninsula Rivers were not performed; however the probability of such susceptibility is very high.
In Murmansk area, the cultivation of juvenile salmon at fish-breeding factories and its release in a mass scale in the spawning rivers is organized for maintenance of wild Atlantic salmon stocks. So, it is considered, that salmon number, not having immunity to parasite G. salaris, has sharply increased.
In response to the serious threat posed by G. salaris, the special researches of species identification of Gyrodactylus in farming trout and in wild Atlantic salmon smolts Clear identification of Gyrodactylus salaris, G. salaris RBT and G. lavareti is necessary, as well as a reliable diagnostic method of pathogenic and not pathogenic parasite forms.
Based on modern observations, G. salaris is considered to be polymorphic species.
Application of molecular-genetic methods in the systematics of Gyrodactylus species was increase [15, 16] . The proposals to include in acquis communautaire of regional fish health legislation, according to`Road Map' developed by NASCO are following:
-Aquaculture objects should be under constant veterinary supervision.
-Actions on disinfecting of aquaculture objects are carried out only in artificially created inhabitancy.
-Actions for the prevention and liquidation of infectious and other diseases of aquaculture objects are carried out by fish-breeding company jointly with experts of regional veterinary service.
-Aquaculture objects are transported on the routes coordinated with experts of state veterinary service according to the requirements under the prevention of occurrence and distribution of animal diseases.
Preventive management and actions in procedural works and at extreme situations with concern the spread of G. salaris in Murmansk area are as follows:
--to apply approved disinfection methods for prevention of G. salaris distribution through the fishing equipment, boats, etc.
--to implement new effective ecologically safe treatments into a practice minimizing the toxic impact on cultivated hydrobionts, but effective for diseases control of gyrodactylosus from aspects of efficiency and simplification of disinfection methods of fish-breeding equipment, floating carriers, etc.
--to make a list of physical barriers or hydraulic engineering constructions interrupting fish migrations within infected area and outside the limits of infected area.
--to use the treatment-and-prophylactic preparations, and also instructions on treatment, restraint and destruction of a parasite according legally base after all-round research workings out and the statement.
--to make a decision on carrying out of actions for fish farming in infected rivers or lakes should be accepted on the basis of an estimation of high risks of parasite introduction into not infected rivers (for example, during migrations and other transportation).
It is obviously important to enhance co-operation of regional and international institutes and the organizations, veterinary services on monitoring, research and information dissemination on the parasite Gyrodactylus salaris to prevent its spread in the northern Europe. Such example is the working group on gyrodactylosis which has been organized in 1996 by Murmansk Veterinary Committee. Since 2017 the working group unites representatives of veterinary services of four countries (Norway, Sweden, Finland and Russia) as frontier cooperation. BRDEM-2019 The notes should be taken for explanatory work among fishermen, local people, tourists that it is necessary to fix the facts of fish diseases in the rivers of Murmansk area, and also about necessity of disinfection of fishing equipment.
Conclusion
Any 
